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Dichroic Filter. A filter used to selectively transrnit 
light according to its wavelength and not its plane 
of vibration. 

Dichroic Mirror. A mirror used to selectively 
reflect light according to its wavelength and not its 
plane of vibration. 

Dichroic Polarizer. A polarizer that consists of di- 
chroic. polarizing material embedded in a plastic 
sheet* and that transmits light that is almost com- 
pletely plane polarized with an intensity that is 
half that of the incident beam. The particles of the 
dichroic material are oriented so that the crystals 
or molecules are in the same direction. 

Dichroic Ratio. The ratio between two given 
absorption coefficients. 

Dichrolsm. 1 . In reference to anisotropic materials, 
the selective absorption of light rays that vibrate in 
one particular plane relative to the crystalline 
axes. Those rays that vibrate in a plane at right an- 
gles thereto are not absorbed. 2. In reference to iso- 
tropic materials, the selective reflection and trans- 
mission of light as a function of wavelength, re- 
gardless of its plane of vibration. The color of these 
materials varies with the thickness of the exam- 
ined material. 

Dichroscope. A device used to investigate the di- 
chrolsm of crystals. 

Dichroscopic Eyepiece. An eyepiece used in a po- 
lariscope or polarizing microscope to give a com- 
parison view of the same object under illumination 
by the two complementary rays of polarized light. 

Didymium Glass. Glass tinted with mixed oxides of 
neodymium and praesodymium that, unlike most 
solid materials, have absorption bands that are 
very narrow and that have very sharp areas. 

Dielectric. Characteristic of materials that are elec- 
trical insulators or in which an electric field can be 
sustained with a minimum dispersion of power. 
They exhibit nonlinear properties, such as aniso- 
tropy of conductivity or polarization, or saturation 
phenomena. 

Dielectric Anisotropy. The dielectric coefficient in 
a liquid crystal is not, in general, the same in all 
directions with respect to the director. Dielectric 
anisotropy is the difference between the dielectric 
along the director and the dielectric perpendicular 
to the director. 

Dielectric Coated Gratings. Shallow, fine-pitch 
diffraction gratings having a precise dielectric 
overcoating that experimentally have absorbed 
wavelength-specific incident light that is polarized 
in the P-plane. 

Dielectric Constant. A number that indicates the 
magnitude of the shift in a solid of positive and neg- 
ative charges in opposite directions when a voltage 
is applied across the solid. 

Dielectric Crystal. A crystal that is characterized 
by its relatively poor electrical conductance. 

Dielectric Cylindrical Waveguide. Waveguide 
made up of a dielectric material, such as plastic or 
mica, in a cylindrical form, through which the 
waves travel. 

Dielectric Lens. A lens made up of a dielectric ma- 
terial that is capable of influencing radio waves 
much in the same way an optical lens influences 
light. 

Difference Threshold. The minimum of change in 
stimulation needed to effect an awareness of 
change in sensation that is statistically deter- 
mined. 

Differential Interferometer. A device that pro- 
duces an interferogram that can be directly related 
to the temperature gradient and thereby provides a 
direct measure of the convective heat transfer coef- 
ficients. 

Differential Mode Attenuati n. The variation in 
attenuation among the propagating modes of an 
optical fiber. 

Differential Quantum Efficiency. The slope of 
the curve when output is plotted against input for 
quantum efficiency in a device. 
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DIFFUSE ILLUMINATION 

Differential Spectroph tometry. The measure- 
ment of the spectrum bands formed by a spectro- 
scopic sample, based on the differences between 
the sample and the reference cell it is placed in. 

Diffraction. As a wavefront of light passes by an 
opaque edge or through an opening, secondary 
weaker wavefronts are generated apparently origi- 
nating at that edge. These secondary wavefronts 
will interfere with the primary wavefront as well as 
with each other to form various diffraction pat- 
terns. 

Diffraction Angle. The angle that lies between the 
direction of an incident light beam and any result- 
ing diffracted beam. 

Diffraction Efficiency. The ratio of incident flux to 
usable diffracted flux. 

Diffraction Panning. The formation of a fan of light 
or energy rays in a beam as the beam passes 
through an extremely narrow aperture. 

Diffraction Gratings. A glass substrate carrying a 
layer of deposited aluminum that has been pres- 
sure-ruled with a large number of fine equidistant 
grooves, using a diamond edge as a tool. Light fall- 
ing on such a grating is dispersed into a series of 
spectra on both sides of the incident beam, the an- 
gular dispersion being inversely proportional to 
the line spacing. By proper shaping of the diamond 
edge, however, the grooves can be formed in such 
a way as to concentrate most of the energy into a 
single spectral order; such a grating is said to be 
"blazed." Cast replica gratings can be made in 
plastic or another substrate, the replica being 
used either as a transmitting grating or by alumi- 
nizing it, as a reflecting grating. Plane gratings re- 
quire external optics to focus the spectral lines, but 
a grating ruled on a concave surface has self-focus- 
ing properties. 

Diffraction Grating Spectrograph. A spec- 
trograph that uses a diffraction grating as its dis- 
persive element, in place of a prism, and yields 
greater resolving power, more dispersion and a lin- 
ear spectrum. 

Diffraction Image. See Geometrical Image. 

Diffraction Limited. The property of an optical 
system whereby only the effects of diffraction de- 
termine the quality of the image produced by the 
system. 

Diffraction-Limited Lens. A lens with aberrations 
corrected to the point that residual wavefront er- 
rors are substantially less than X A the wavelength 
of the energy being acted upon. 

Diffraction Pattern. The interference pattern 
formed by light waves diffracted at the edges of an 
object as seen on a screen placed in their path. 

Diffraction Rings. 1 . The ring patterns of light that 
seem to encircle particles in the field of a micro- 
scope. 2. See Newton's Rings. 

Diffraction Scattering. Elastic scattering due to 
the fact that inelastic processes eliminate particles 
from the beam. 

Diffraction Spectrum. In spectroscopy, the 
parallel bands that vary in lightness and darkness 
or color, and that are formed when light is dif- 
fracted by a sample. 

Diffraction Velocimeter. See Laser Velocimeter. 

Dlffractometer. A measurement device used to 
study the structure of matter using the diffraction 
of electromagnetic radiation. 

Diffractometry. The study of the diffraction of 
beams of a wave by matter to ascertain the struc- 
ture of the matter. 

Diffrimicroscopy. See Zero-Order Filtering. 

Diffuse-Cutting Filter. A color filter that is design- 
ed to gradually increase or decrease its absorption 
with wavelength. 

Diffuse Density. The logarithm of the reciprocal of 
diffuse transmittance. Diffuse density results 
when a sample is diffusely illuminated. 

Diffuse Illumination. Light emitted by one or 
more sources and characterized by a high degree 
of scatter. 
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focal plane of a lens so that each object gives rise to 
a parallel beam of light incident on the plate. A dbl- 
limated reference beam strikes the plate at an an- 
gle relative to the object beam. 

Fourier Transform Spectrometer. An instru- 
ment using a Michelson interferometer, a beam- 
splitter, two plane mirrors and a detector to give 
Fourier analysis of the detector signal to provide 
the desired spectrum. 

Four-Level Laser. A solid-state laser consisting of 
active atoms or ions of a transition metal, rare- 
earth metal or actinide, imbedded in a crystal or 
glass material, often garnet. Excitation and trans- 
fer to different energy levels are similar to those of 
the three-level laser. However, there is a fourth, 
usually unoccupied level above ground level 
where the laser light terminates before sponta- 
neous decay returns it to ground level. 

Fovea. The central portion of the retina that has the 
greatest sensitivity to form and color. 

Foveal Vision. See Photopic Vision. 

Fractional Fringes. Measurement technique that 
uses a set of fractional fringes having a length in- 
terferometrically determined with two or more 
wavelengths. Only one discrete set of equally spac- 
ed lengths will satisfy that set of measured exact 
fractions. 

Frame. 1. To center an image or place it in any part 
of the TV screen desired. Also applies to stills. 2. A 
single image of the connected multiple images on 
motion-picture film. 3. The size of the copy pro- 
duced by a facsimile system. 

Frame Camera. A high-speed cine camera that pro- 
duces discrete frames of a continuous event as op- 
posed to the flow photographic record of a streak 
camera. 

Frame Frequency. The amount of times per se- 
cond that the screen of a television is completely 
scanned. In the United States, 30 per second is the 
standard frame frequency. 

Framer. A device that permits the adjustment of 
facsimile transmitters and recorders so that their 
scanning lines stop and start at the same place in 
relation to the subject copy. 

Frames per Second. The number of separate im- 
ages exposed by a cine camera in a second, or the 
number illuminated by a cine projector in a sec- 
ond. By varying the number of images recorded 
per second, films that show fast or slow motion as 
well as normal motion when projected can be cre- 
ated. 

Franck-Condon Principle. The principle stating 
that electronic energy transitions occur at such 
speed that the nuclei of the atoms in the molecular 
system remain stable during the transfers. 

Franz-Keldysh Effect. Observed lengthening in 
wavelengths of the optical absorption edge of a 
semiconductor with the application of an electric 
field. 

Fraunhofer Diffraction Pattern. Synonym for 
Far-Field Diffraction Pattern, which see. (E1A) 

Fraunhofer Hologram. A far-field pattern holo- 
graphically reproduced image that is categorically 
considered with three-dimensional lensless photo- 
graphs. 

Fraunhofer Lines. The dark absorption lines ob- 
served in the spectrum of the photosphere of the 
sun. There are thousands of these lines, the most 
prominent of which were observed and named by 
Fraunhofer early in the 19th century. 

Ft dholm Integral. The mathematical formula 
that proves that any linear operator for which the 
impulse is known can be wholly characterized ac- 
cording to its impulse response. 

Free-Abrasive Machining. The process whereby 
a rotating wheel carries grains of an abrasive, sus- 
pended in a vehicle, across the surface of the opti- 
cal glass to be ground. The workpieces are forced 
downward by pneumatic cylinders driving pres- 
sure plates that fit within the retaining ring. The 
machine for polishing uses the same method with 



a, solid aluminum plate and pad cemented to the 
plate in place of the hardened grinding process. 

Ft e Aperture. See Clear Aperture. 

Free-Carrier Absorption. The phenomenon 
whereby an electron within a band absorbs radia- 
tion by transferring from a low-energy level to an 
empty high-energy level. 

Free-Carrier Photoconductivity. Photoconduc- 
tivity that may be extended as far as the mic- 
rowave region, due to the absorption of photons by 
electrons. 

Fre Radicals. Short-lived molecular or atomic 
particles, with an unpaired electron, that play an 
Important part In many photochemical reactions. 

Frequency. With reference to electromagnetic ra- 
diation, the number of crests of waves that pass a 
fixed point in a given unit of time, in light or other 
wave motion. 

Frequency-Division Multiplex (FDM). A system 
that allows the transmission of more than one 
signal over a common path, by assigning each 
signal a different frequency band. Also known as 
Wavelength-Division Multiplex (WDM), the term 
more commonly used in fiber optic communica- 
tions. 

Frequency Doubling. A nonlinear optical process 
in which the frequency of an optical beam is doubl- 
ed coherently. 

Frequency Summing. A technique used in holog- 
raphy that involves the mixing of lasers of different 
wavelengths to produce a beam of shorter wave- 
length. 

Fresnel. A unit of frequency equivalent to 10 ia cy- 
cles per second. (Pronounced with silent s.) 

Fresnel Diffraction. 1. Also known as Near Field 
Diffraction. The field of radiation sent through an 
aperture in an absorbing screen at large distances 
as compared to the wavelength and the dimen- 
sions of the aperture, but small enough to necessi- 
tate consideration of the effect of the phase dif- 
ferences between secondary wavelets. 2. The effect 
of diffraction obtained when the source of radiation 
and/or the observing screen are at a finite distance 
from the diffraction aperture or obstacle. 

Fresnel Fringe. A single band in a group of light 
and dark bands that can be viewed in the periphery 
of Fresnel diffraction shadow. 

Fresnel Hologram. A hologram formed with an ob- 
ject located close to the recording medium. 

Fresnel Lens. A lens resembling a plano-convex or 
plano-concave lens that is cut into narrow rings 
and flattened out. If the steps are narrow, the sur- 
face of each step is generally made conical and not 
spherical. Fresnel lenses can be large glass struc- 
tures as in lighthouses, floodlights, or traffic 
signals, or a thin molded plastic plate with fine 
steps, often used for field lenses. 

Fresnel Loss. See Surface Reflection. 

Fresnel Mirrors. Two plane mirrors that are not 
wholly located in the same plane. When light from 
a point source or slit reflects from the two mirrors, 
interference bands are revealed in the region 
where the light reflected from one mirror overlaps 
the light reflected from the other. 

Fresnel Number. In a lens, the square of the radius 
of its aperture divided by the product of the focal 
length and the wavelength. It measures the impor- 
tance of diffraction in the image formed by the 
lens. A small Fresnel number indicates greater ef- 
fects of diffraction. The Fresnel number has been 
used in lasers with the distance to the following 
aperture in a resonator replacing the focal length, 
and it has proved efficient in determining the dif- 
fraction loss. 

Ft snel Reflection. The reflection of a portion of 
light resulting when light is incident upon the sur- 
face between materials that have different refrac- 
tive indices. This Fresnel reflection depends upon 
the index difference and the angle of incidence. 
Such reflection occurs at the air-glass interfaces at 
entrance and exit ends of an optical waveguide. 
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solar irradiance. atmospheric transmittance ^nd 
camera spectral responsivity, and the unknown 
spectral reflectance. 

Reflectance Factor. Ratio of the directionally re- 
flected flux to that reflected in the same direction 
by a perfect reflecting diftuser identically irra- 
diated or illuminated. 

Reflectance Spectrophotometer. An instrument 
that spectrally analyzes the flux reflected from a 
material. The reflected flux may be total, diffuse, or 
specular. Often, the instrument measures the re- 
flectance factor instead of the reflectance. 

Reflected Light Meter. An exposure meter design- 
ed to measure the light emitted by the object. 

Reflected Ray. The light ray leaving a reflecting 
surface, indicating the path of light after reflection. 

Reflected Ultraviolet Photography. A photo- 
graphic method used to obtain an image of a sub- 
ject by means of its reflectance of incident ultra- 
violet radiation. An ultraviolet source is used to ir- 
radiate the subject, while the reflected image is 
recorded with a camera equipped with a filter that 
will only transmit ultraviolet radiation. 

Reflecting Galvanometer. A galvanometer hav- 
ing a small mirror that is mounted on a moving ele- 
ment and that reflects a light beam onto a scale. 

Reflecting Microscope. A microscope that uses a 
reflecting objective; often used with ultraviolet or 
infrared radiation. 

Reflecting Objective. An image-forming system 
that uses mirrors rather than lenses. Such objec- 
tives are frequently used for astronomical tele- 
scopes and in ultraviolet microscopes. 

Reflecting Prism. A prism having several plane 
polished surfaces, some to transmit light, some to 
reflect light, and some to serve both functions in 
succession. It acts generally as a group of plane 
mirrors held in a fixed relationship. 

Reflecting Spectrograph. A solar spectrograph 
that uses long focus concave mirrors as its col- 
limator and camera element. 

Reflecting Telescope. A telescope that uses a re- 
flecting objective to focus an image of a distant ob- 
ject at a focal point. 

Reflection. Return of radiation by a surface, with 
out change in wavelength. The reflection may be 
specular, from a smooth surface; diffuse, from a 
rough surface or from within the specimen; or mix- 
ed, a combination of the two. 

Reflection Coefficient. Parametric measurement 
for elliptical fiber and cable expressed as a ratio of 
the two-directional flow of power through the cable 
at any chosen point. 

Reflection Echelon. An echelon in which the dihe- 
dral angle between the faces of the groove is 90°. 

Reflection Factor. See Reflectance Factor. 

Reflection Grating. A diffraction grating ruled on a 
reflecting surface that reflects light and forms 
spectra. 

Reflection Hologram. A hologram that is illumi- 
nated by a source from the viewer's side. 

Reflection Image. An image produced by a reflec- 
ting surface. An unwanted reflection image is com- 
monly termed a Ghost Image. 

Reflection Reduction Coating. The thin, trans- 
transparent film made up of specific substances 
applied to glass-air surfaces for the purpose of 
decreasing the amount of reflected light. 

Reflection X-Ray Microscopy. A method of 
magnifying images by means of x-rays. In this 
method the radiation is reflected at glancing in- 
cidence from polished concave mirrors or from the 
curved surfaces of single crystals by Bragg reflec- 
tion. The problem of aberration corrections still 
restricts the resolution obtainable. . 

Reflective Coating. Thin film coating, single or 
multilayer, that is applied to a substrate to increase 
its reflectance over a specified range of wave- 
lengths. Metal film, transparent or opaque, is the 
oldest form of reflective coating. 

Reflective Heat Mirror. See Diathermic Mirror. 



E - j . ■ * fi'H ill 




INCIDENCE 



REFLECTION 



Reflection. 



RELATIVE REFRACTIVE INDEX 

Reflectivity. The ratio of the intensity of the total 
radiation reflected from a surface to the total inci- 
dent on that surface. 

Reflectometer. An instrument for measuring re- 
flectance. 

Reflector. A type of conducting surface or mate- 
rial used to reflect radiant energy. 

Reflector Lamp. A lamp used in projection that is 
made with a reflector built into the bulb, normally 
by coating a portion of its interior with a reflective 
material, to insure the reflector's optimum posi- 
tion in relation to the light source. 

Refracted Near-Field Scattering Method. See 
Refracted Ray Method. 

Refracted Ray. In an optical waveguide, a ray that 
is refracted from the core into the cladding. (EI A) 

Refracted Ray Method. The technique for mea- 
suring the index profile of an optical fiber by scan- 
ning the entrance face with the vertex of a high nu- 
merical aperture cone and measuring the change 
in power of refracted (unguided) rays. (EIA) 

Refracted Wave. A wave of radiation that has 
undergone refraction. 

Refracting Prism. A prism that is often used as a 
dispersing element in spectrographs and mono- 
chromators. 

Refracting Sphere. A transparent sphere that has 
an index of refraction that is different from that of 
the medium surrounding it; used in optics to dem- 
onstrate refraction and astigmatic image forma- 
tion. 

Refraction. The bending of oblique incident rays as 
they pass from a medium having one refractive in- 
dex into a medium with a different refractive in- 
dex. 

Refractive Index. See Index of Refraction. 

Refractive Index Liquids. A closely-spaced series 
of well-known chemicals having a refractive index 
lying between 1 .33 for water and 1 .95 for a solution 
of phosphorus in carbon disulphide. They are used 
to identify powdered minerals, since a transparent 
powder disappears from view when immersed in a 
liquid of the same refractive index. 

Refractive Index Profile. The description of the 
refractive index along a fiber diameter. (EIA) 

Refractometer. An instrument for measuring 
refractive indices of solids, liquids or gases. Several 
types of refractometers have been developed, the 
most common types being the Abbe, Pulfrich and 
Rayleigh. To measure a solid on a refractometer, 
the refractive index of the prism in the instrument 
must have a refractive index higher than that of 
the specimen, and a contact liquid with an inter- 
mediate refractive index must be available. 

Refractometry . The method used to determine the 
refractive index of a given substance. 

Regenerative Repeater. A repeater that is design- 
ed for digital transmission. Also called a regener- 
ator. (EIA) 

Regular Reflection. See Specular Reflection. 

Regular Transmittance. The part of incident flux 
that is transmitted with no scattering. 

Relative Aperture. The ratio of the diameter of the 
entrance pupil in an optical system to the equiva- 
lent focal length of that system. The relative aper- 
ture is denoted as a fraction in which f. the equiva- 
lent focal length, is the numerator, and it is symbo- 
lized by f/ followed by a numerical value. The ratio 
f/2 indicates that the diameter of the entrance 
pupil is equal to Vi the equivalent focal length. 

Relative Detector Response (D(X)). A plot show- 
ing how the response (ability to detect a signal) 
varies with wavelength. 

Relative Equilibrium. The steady state of temper- 
ature exhibited by a material that has absorbed 
and emitted radiation equally. 

Relative Index. The ratio of the velocities of light in 
two adjacent media neither of which is air. 

Relative Refractive Index. The quantity equal to 
the refractive index of one medium divided by that 
of a second medium. 
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